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Spectrograph a t  MSC 
No fu r the r  progress has been made towards obtaining an adequate 
so la r  image. 
which could be used t o  supply a su i t ab le  image, but none was readi ly  
avai lable .  
of one. The main d i f f i c u l t y  here was t h a t  t h e  spectrograph i s  
s i ted  i n  a wooded area.and there  was no su i t ab le  loca t ion  f o r  a ground 
l eve l  horizontal  coe los ta t .  Since the  i n s t a b i l i t y  of t h e  so la r  tower 
ruled out  t he  use of a v e r t i c a l  coelostat ,  t he  only a l t e rna t ive  i s  
t o  move t h e  spectrograph t o  another s i te .  To date, no decision has 8 
been made on such a move. 
Beeth carr ied out preliminary inves t iga t ions  of the  spectra 
of fluoresence caused by the  recombination of atomic hydrogen on t h e  
surfaces of ce r t a in  s a l t s .  
i s t i c  spectra  would provide the  bas i s  f o r  t he  design of an atomic 
hydrogen de tec tor .  
i n  the  two amplif iers  of t he  spectrographs e lec t ronic  recording 
system. 
data  should proceed rapidly once t h e  instrument i s  again operative.  
inves t iga t ion  of t he  conditions necessary f o r  ce r t a in  gases t o  emit 
v i s i b l e  r ad ia t ion  upon escaping from a porous medium i n  a vacuum. 
Such a study may provide ins ight  i n t o  the  reported emissions observed 
over ce r t a in  c r a t e r s  on t h e  moon. 
Some time was devoted t o  t ry ing  t o  borrow a coe lqs ta t  
We then considered the problems involved i n  t h e  construct ion 
The hope i s  t h a t  t he  discovery of character-  
This work has a l s o  been delayed due t o  malfunctions 
These a re  current ly  being repaired and the  co l lec t ion  of 
Among other  possible  laboratory s tudies  being considered i s  the  
Sunspot Evolution 
Parker studied t h e  evolution of 23 sunspot groups during t h e i r  
passage across t he  so l a r  d i sc  i n  which they produced a l a rge  Class 3 
so la r  f l a r e .  
t h e  idea behind the  p ro jec t  was t o  see i f  one could define from the  
evolutionary pa t te rn ,  some cha rac t e r i s t i c s  or  configurations which 
would be associated only with those groups where the  f l a r e  produced 
high energy protons ( 7  1Bev). With the  small sample ava i lab le  there  
seemed t o  be no su i t ab le  parameter, but t he  study emphasized the  
need f o r  much b e t t e r  white l i g h t  observations than were ava i lab le  
f o r  the  period under consideration. We require  sunspot p a t r o l s  with 
high spacial  and time resolut ion,  and much more frequent observation 
of sunspot magnetic f i e l d  p o l a r i t i e s  and s t rengths .  
Caue of Good Houe H-alrJha Solar Patrol  
The observations covered the  period 1942-1962 and 
D r .  Reid continued the  reduction of t he  data f o r  the  years  
1958-1965 and t h i s  work i s  s t i l l  i n  progress. 
computations were necessary and these were car r ied  out a t  Sacramento 
Peak Observatory. 
f l a r e  was invest igated i n  d e t a i l  by Reid and Beeth, and it has been 
a t t r i bu ted  t o  an inhomogeneous density d i s t r ibu t ion  within the  so la r  
image on t h e  f i l t e rgram.  
Dls t r ibu t ion  i n  H-alpha Filtergrams and Flare  Asymmetry" 
sihmitted f o r  publication. 
Some addi t ional  
The anomalous western asymmetry of t he  Class  1' 
A paper e n t i t l e d  "Inhomogeneous Density 
has been 
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In te rac t ion  Of I n t e r s t e l l a r  Neutral Hydrogen w i t h  the  Solar  Wind - *  . 
? 
The in t e rac t ion  of  neutral  hydrogen from the  i n t e r s t e l l a r  medium 
with the  so la r  wind and the  f i e l d  of the  Sun ' s  rad ia t ion  was examined. 
A so lu t ion  f o r  t he  density of  such neutral  hydrogen i n  the  v i c i n i t y  of  
the  Sun was obtained, assuming removal of neut ra l  hydrogen from 
hyperbolic o r b i t s  by photoionization and by co l l i s ion  with so la r  wind 
protons. 
neutral  hydrogen cannot be neglected, s ince the  density of t he  
neutral  hydrogen i n  the  v i c in i ty  of t he  Sun w i l l  be much l a r g e r  than 
i n  the  i n t e r s t e l l a r  medium. Also co l l i s ions  between so la r  wind 
protons and the  neut ra l  hydrogen remove a s ign i f i can t  amount of 
momentum from the  hydromagnetic flow of t h e  so l a r  wind. 
dis tances  were calculated f o r  charge-exchange 
between so la r  wind ions  and t h e  neut ra l  hydrogen. 
usually taken f o r  t he  i n t e r s t e l l a r  medium, the  flow would be severely 
attenuated ins ide  two A .  U. 
ion iza t ion  of neut ra l  hydrogen would contr ibute  a s l i g h t l y  grea te r  
amount t o  the  at tenuat ion of t h e  flow speed. 
of energet ic  neut ra l  hydrogen produced by charge exchange between 
so lar  wind protons and the  i n t e r s t e l l a r  hydrogen i s  t o  accelerate  
t he  hydromagnetic flow. 
Complete solut ion of  t he  flow in te rac t ion  problem appears t o  be 
amenable only t o  computer solut ions of t h e  nonlinear d i f f e r e n t i a l  
equations. 
computer analysis .  
The geophysical e f f ec t s  of the  i n t e r s t e l l a r  neut ra l  hydrogen 
were outlined by calculat ing t h e  flux of energet ic  neut ra l  hydrogen 
expected a t  t he  e a r t h ' s  o rb i t  due t o  charge-exchange co l l i s ions  between 
so lar  wind protons and the  i n t e r s t e l l a r  hydrogen. The t o t a l  energy 
f lux  i n  such energet ic  hydrogen a t  the  ea r th  was found t o  be too small 
t o  be s ign i f i can t  f o r  qu ie t  conditions i n  t h e  so la r  wind. 
enhanced so lar  wind conditions, however, t he  steady-state qu ie t  
d i s t r ibu t ion  of neut ra l  hydrogen would be swept out.  
delivered t o  the  e a r t h ' s  surface by energet ic  neutral  hydrogen 
during a so la r  wind enhancement appears t o  be su f f i c i en t  t o  account f o r  
t he  main phase of geomagnetic s torms.  
The d i s t r ibu t ion  of i n t e r s t e l l a r  neu t r a l  hydrogen i n  the v i c i n i t y  
of t h e  Sun, f o r  t h e  case i n  which the  Sun moves r e l a t i v e  t o  the  i n t e r -  
s t e l l a r  medium, exh ib i t s  a s ingular i ty  i n  t h e  anti-apex direct ion.  
The s t ruc tu re  of t h i s  s ingular i ty  has been studied. 
i nd ica t e s  a br ight  spot i n  the  2 1  em. rad ia t ion  from hydrogen i n  
about t he  proper pos i t ion  t o  correspond t o  t h i s  s ingular i ty  f o r  t h e  
d i r ec t ion  of the  Sun 's  motion inferred from t h e  proper motion of 
nearby s t a r s .  
i n t e n s i t y  of 2 1  cm. rad ia t ion  produced by t h e  d i s t r ibu t ion  of neut ra l  
hydrogen calculated i n  connection with t h e  present work. 
The above research was reported i n  a paper presented a t  t he  47th 
Annual Meeting of t h e  American Geophysical Union, April 17-20, 
Washington, D.  C .  (Trans. Am. Geophys. Union, 48, 170, 1967), 
and w i l l  be submitted i n  the  near fu tu re  t o  t h r J o u r n a l  of Geophysical 
Research f o r  publ icat ion.  
The e f f e c t s  of loading of the  s o l a r  wind by photoionized 
Stopping 
t r ans fe r  of momentum 
For t h e  dens i t i e s  
The loading of t he  so la r  wind by photo- 
The e f f e c t  of photoionization 
This e f f ec t  i s  present ly  under invest igat ion.  




A t  present  calculat ions a r e  being made t o  give t h e  
i 
I - 1. i  
* 
Miscellaneous . - *  - 
D r .  Reid attended the  Solar Physics Meeting a t  Santa Fe, 
New Mexico, organized by the  High Alt i tude and Sacramento Peak 
Observatories. 
including the  use of a videometer a s  a method of measuring f l a r e  
var ia t ions  with t i m e .  
A paper on IISolar F la res  and Magnetic Fields"  given a t  a NATO 
summer school i n  May 1965 was f i n a l l y  published i n  llMagnetism and 
the  Cosmost1 by Oliver .and Boyd, Edinburgh i n  March 1967. 
There were discussions on a wide var ie ty  of subjects ,  
